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Coring 0 i Polymeric Materials. 

^ «-r«, "HispsK and methvlenediamme 
WaijTbb Faibbatrs. Smith, both « 

cSai House, Mfflbank London 
C ,5n Company incorporated under the 

in. and bv the Mowing Btatement.— 
ThS invention relates to. the ctong oi 
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wAymerio materials more ' 
1-5 th^Tcurin" of organic diisooyanate modi- 
1 Si pXestemmrd^ in admixture Wife 
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other polymeric mRtenals. fl 
In Application numbered *i 
(Serial Ko 6B0.5-24) it baa been proposed 
r« diisocyaDate modified 

• wlTMteVam5lea by heating these m the 
prelenoe of formaldehyde or 
Luhyde-libereting substance, and J»- 
ferabiV. alao in the presence- of materials 
Uicb fu.ctiou^curiB^yete.Jo 

• S^m^ra^icA^cyho 
oXanilio. pbthslfe, citec. P£ 
pbbsphoric a^ioa. phtkalio and male* 

So Watides, phthalimide and potassium, 
or sodium dihydrogen Phosphate. 

In Appbcatibn numbered- ?aa^*a 
ferial No 580-526). if has been proposed 
K; Sarfc duScyanate modified po£- 
ester^mides by heating-- feeae in flw 
P^^e of formaldehyde or of a form- 
Mflshvde-Uberatiiig substance and also .in 

Sf 5£S « ^.^rwV^eiop 

substantially neutral i* 
aoid»v only under curing conditions for 
Sample - butadiene sulphone, 2 . 3-di- 
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^thjlenediamine. _ K* f -*£S"5 
acetylletbylenediamine., v "f^ 1 ^ 01 *. 5 
!svimetrioal dichloroethylene and vinyl 
cSoride, and chloranil tetraehloro-P- 

b T q lp^ation numbered 10290/48 

(Serial W.m « tM . been r ^lTdf.- 
o use dichrbmates for curing organic di- 

aiSyanlto modified polyester-amides 
Sy be eured, with ^vantage, together 

^il small or large PJ?f^ m ?vlJXS 
polymeric materials whieV nre^ f?™ 3 * 1 ™ 
reactive to formaldehyde and/or 

'^rtog to the present invention in 
n.r Torin^of orgamo diispcyanate modi- 
^ CU ^L-»mides in the manner 
Hereinafter set forth we provide the 
SCement which comprises miring said 
Si polyester-smidea in umform 
admixture with a proportion of a deriva- 
tive of oelluLose. . . • • . 
The invention also comprises heat-c^ 

™te modified polyester-amide, ft T ro- 

^.ffls^ts^ de*ya- 

ta/SSSi and cellulose ethers .such as 
be^yfoeUulose. These mater^ are 
modified by the action of term 
hereon and they are compatible with tM 
S' oiisooyanate modified polyester- 
?!!nTI-j_jik.'-RAnBe that they are oapablt 
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example - butadiene suipnou, , 2 _ «g£ . ftat they are capable 

SS' TCmohydroquinone, 1- . «*• ' a ^^ a rf oellulose may* -> 



95 



45 



50 



tofcrabromide, styrenetuoromiuo, 

^SSmo:i:nephthbi; ' «W* fe 
aibroroopropionete. /J-chldroethyl-«.fr 



^The derivative of cellulose 
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o^aniV-aaocyanate mbdifiea polyester 

a^rfops aaaiior under cming Mndffl 1 

white MjvtJf 1 : ••"betttttto, 
. «>ain- :ahd 'pitch • J T "V^"™' wot >* 
'that is fo ■ ■*«*.. 
■ t^eY^%££W 8 £fc<* r <£»?e the. 
. for- example; keS c --J*^ *? J 16 ^ 
/■oleic..- Jd! w£ ^ pa ^ a 

iexmuple., WciesW '• v P 1 *?^ 186 **. for . 
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. an the coating composition are m&v riS hi 
used to impart coW tkJ; - J ?T , be 

mould whioh y is faWl V 

Pteas, or in bat.*. Kb rf^wJ?* 

desired. ...S,. £^^5^? 
-V he ^'^2 

benzene and methylefchvi k^onA^r^L * 
roonoethyl other o^len^fe^ ihe 

ethylene. ^.^^^Sffft. 

SOL :5^i-UTfvSfe : - 

atom attached to the- a n rfn 0 .^L^ dl ¥ ea " 

etbylLe^e^lenediamine, aD d " 

climefVldeca^ethylenea^amine; m™l T - 

\vdro3fyrnoiiocarborvlic adds ^ + ^ 

ester-forming dorivaSw*. * ' OT theur 

g aenvafayea, for example, 130 
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glyoollio,' 6-hydroXyctiproio, 10-hydroxy- .' positions for all kindr of ' surf aces. They 
deoanoio '.and 12-hydroxy stearic, acids; - may be formed -"into "films •• or sheets, for 
polymonzable monoamfnoTn oriooatboxylio • example,' as substitutes for leather or as 
acids, or their ester-forming derivatives, • v/rapping films, and they may be used as • 
5 ."for . example, 6-aminocaproi'c acid or its. " adhesives for ;a wide variety of materials, 70 
- lactam, caprolactam, and 9-aminOT for example, wood, metals, fabrics, paper,, 
nonanoib, 11-aminouindecanpic and • 12- leather and regenerated cellulose." 
aminpsteario acids. * - The invention is . illustrated but . not 

This- polyester-amides are made : in t limited by the following Examples, in. 

10 known maimer by heating the. selected k which, the 'parts and percentages . arc 75 
reaotants at*. polymerizing temperatures,, expressed, by ..weight, .* unless" otherwise, 
usually in- the .absence of sir or oxygen*, Btated:. — ' ' .... 
under conditions -whereby water is re- ' . . Examplz 1. 

moved from the reaction mixture.- "When * . Into. 100* parts of an organio diisocyanate 

15 a diamine is to be used, it is conveniently'- modified polyester- amide there are milled. 80 
used in the- form of the •ioor'responding di- 10 parts of titanium dioxide, 5.0 purts of 
ammonium Bait from' some, of the dibasic • hexametbylolm famine hexamethyl ether 
oarboxylic acid to .be useoV • .and 0.75 parts . of ; 2 : 4-dichloro-l-naphthol. 

The polyester-amides are modified with The mix .is then let" down in 100 parts" of 

20 organic diisocyanates in known manner a mixture of equal volumes of benzene 85 
for' example, by *. mixing them,_for and. acetone^ 'and 125 parts o£ a 20% solu- 
example by stirring, milling., or kneading, .tion .of oelluloae acetate (acetone-soluble) 
wt& the organio diiaocyanate .and then. ' are stirred in*. .The. mix is "thinned with 

• heating the. mixture, for example, to a acetone to a solids. content of 10— 15%. and - 
25 temperature of 100— -200*- C. for a period 'lis ready, for -use. \ 00 

of 10-^-720 minuses. tJp. to about 10 pe£ , The composition is flowed on to a glass 
cent.,. usually 3 — 7%; .by weight, of the plate, .the. solvent is "allowed to. evaporate, 
diiBocyanate- is used. • and the -so obtained film is oured by heat- . 

Examples .of organio .d^ooyanates fagjri *dr at 125°"-C. for 3 hours. - 

30 includes ethylene ' diifiooyahatev': M : . ' The cured fil™ is tough and has a 95 
methylene diisocyanate, ' tetramethylene rubbery handle;- its surface "is very 
diisocyanate, hexamethylene diisocyanate resistant to B<^tching. 
decamethTlene* diisooyanate,. £-phenylene • , "When the recipe of the. Example is 
diisocyanate, m-pbenylene .diisocyanate,- repeated using twice the quantity of the. 

35 j> : pSdiphBnyl diisocyanate, - "diphenyl-. solution of cellulose acetate, a film' -is 100 
mpthaiie-4:4 J -diisocyanate. .'naphthalene .obtained "which is -tougher, less rubbery, 
dlisooyanates and adipyl dksooyahate. harder, and extremely resistant to 

- The' new heat-curable . compositions of scratching. •■ **. 

the invention may. be* used in the fabrica- . ■ . Similarly. . when the recipe of the 
40 tion of a variety of articles, in which they ' Example is repeated using three times the 106 
may or may not be 'supported on a sub-, quantity of. the- • solution of cellulose 
i strata- and/or interspersed .with . fillers, acetate, -there*. is an increase of tOughnass 
For.instanoe, they may be used in' the con- and hardness, and a " decrease of - rubbery' 
struction of. organic liquid resistant properties; the film has outstanding 
45 articles of all kinds, for. ..example, gaskets, resistance. to : scratching. 110 
packings, hose, diaphragms- for pumps Example 2. 

and the like, as. well as in the fabrication . Into 100. parts .of an organio diiso- 
of flexible containers. ..They may. also -be . cyan ate modified polyester- amide there are 
used in the ooafcing of rollers,.' blankets -and " milled 10 parts of titanium dioxide; 6.0 
•50 stereos -for use, in the printing industry, parts of ' hexamethyloimelamine hexa- 115 
.or tp^ provide . j>roteotive~. aheatfcringB for .' methyl ether and 0.75 parts -of 2:4- 

* mBulflted electric cables and • other eleo^ - dichloro-l-nsphthol. The mix is let down 
trical conductors. .. TSey^Bis^oH^d^ applipa- . in^. 100 .ports _of -a mixture of equal 
tion in. the coating of the ballB .foT jam.es, volumes of "benzene and acetone, and 250 ■ 

55 tyres and flexible •materials generally,' in- parts of a 20% solution. of nitrooelluiose 120. 
eluding ■ fabrics, - protective . clothing, ' obtainable commercially under the^name 
leather- cloth and floor -coverings, and Collodion Cotton " : HX. - '30/50 " " are^ 
. generally, in the construction of axtibles/ Btirred '.mV- The mix. .is thinned.: with ace- 
requiring the. use of a material having' • tone .to a solids content of 10 — 15%. and 

.60 physical properties resembling -those of. is 'ready for ubb. 1.25- 
rubber, but. also having a good resistance' The composition is flowed on .to/a glass 
to the action of organio fluids and ja low -plate, the solvent is. removed by'evapora- 
permeability to gases afid vapours: *■ ; " tion, and the, so obtained film is "cured by 
They are well adapted - far application \heating in air at. 125* C. for 2 hours. 

65 in the form of lacquers or finishing coin- V " The dured film is tough, rubbery and 130 



•has- a very, good 1 scratchi resistance. 

'When th,e recipe > of the Example is 
repeated using, half "as much again- of- tl*e 
- nitrocellulose solution, a tougb'er,- less 
6 • rubbery filfn with* better scratch resistance 
is : .oHtained. ' - 

Examplej 3. 
A. lacquer, is prepared by mixing' 
together. 100 ^>arts of an organic 
10 ' didsocyanate modified polyester-amide, 
6i>.. parts of; the., cellulose acetate 
UBed * : in Example "1, . 10 parts of 
carbon black, 5 parts- of • hexsmethylol- 
melamine. hexameiihyl ether, 0.75 parts of 
15 Sj^dichlor-l -naphthoic 3DO. parts of 
ethylene glycol monoethyl ether and 350 
parts, of acetone. 

-The so obtained lacquer is • used to pro-' 
Tide a ■ *t6prCoa.tmg for the hydaolysed 
■ 20- leather-orgariio dikocyanate " modified 
polyester-amide- coated, fabric obtained in 
the, -manner -set forth in; Application: num- 
bered ;2>13B9/43. (Serial No. 583.862),. and 
more, specifically as follows-: — 
25* . 130 i parts of disintegrated sorap 
vegetable-tamied leather ore ; mixed with 
" sufficient cold-water, to form- an easily 
stirred ■: slurry, the. slurry, is- heated upi to 
boiling and boiled for about 5- minutes. 
30 TbV leather settles in-* the form of a 
crumbly 'massjrom which? the liquid Jb 
" poured off. The wet masa- is added in small 
amounts* to. 10O»«parts ofc an. organic .diiso*- 
oyonate modified polyester-ami da running 
35- on to. a rubber- mill' with, the rolls heated 
to- about 70S 0.*; • the mix is milled until 
homogeneous, and- then, dried- on the. rolls. 
The following ingredients are then added 
in- *the. order* listed, 0.5. parts stearic acid, 
40« 3Q-. parts of titanium • dioxide, 5 parts . of 
h'examethyiolmelaxnine hexamethyl ether 
and " 0.75" • .parts *2 : 4HUchloro-l-naphthol, 
noilluig is continued until the mix .is again 
homogeneous, and it is then sheeted off 
. 45 the mill.". 

The sheet is added to its own weight of 
a berEene-Btbanpl-' -mixture (75:25 by 
volume): in a "Werner Pfleiderer mixer. 
' and mixed' until a • smooth dough is 



obtained: The dough is spread onY to a 50 
cotton twill fabric; the organic liquids arjB 
allowed to evaporate.* 

The coated spreading is then cured by 
heating in air at 125 — 130° O. for 2 hours. 

The cured material has a high gloss, 55 
an excellent- abrasion, scrub ■ and flex 
resistance, and an outstanding*, resistance 
to scratcmBg or marking. 

The organic diasocyauate modified 
polyester-amide used in the above 60 
Examples', is: that described in Example. 7 
" of ' ApplioaMon numbered 1S204/4J (Serial 
No. 580,524). 

Having now particularly described and: 
ascertained the nature of our said raven- 65 
idoni and in what manner the same, is to be 
performed, wb deolare- that what we claim 
is: — 

1. In the process of jcuring organic- di- 
isocyanate modified polyester- amides in 70 
the; known; manner hereinbefore set forth, 
tkei improvement • which comprises curing 
said, modified- polyester-amides in unifocm 
mixture with a proportion of a derivative 
of cellulose. 75 
. 2. The improvement which* oompriBeB 
curing organic diisocyanflte- modified 
polyeBt-er-amides in uniform- adrnixture 
with a proportion of a derivative of cellu- 
lose, in. the manner hereinbefore partiou- 80 
lady described and ascertained especially, 
.with reference to the foreging Examples, 
■ 3:* Organic djisocyanate modified 
polyeBter-arnides whenever cured iri uni- 
form admixture with a' proportion of a 85 
derivative of- cellulose according to either 
of thB preceding olaims, 

4v Seat-curable compositions compris- 
ing as the essential ingredients an organic 
diisocyanate modified poly ester- amide, a 90 
proportion of a. derivative of cellulose, and 
one or . more materials of the Hnd herein- 
before set forth such as are customarily 
used for curing organic, diisocyanate 
modified polyester-amides. . 95 

Dated the 28tb da v. of September-. 1945.. 
-T. *W. BTI>S1>A*LE. 
Solicitor for tbe Applicants. 
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